
# 



DUecfDejnirt \WiT7 1997 

I hereby certify Ihit this ptper/fee n being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee* •ervice trader 37 CFR 1 .1 0 on the date indicated above 
and b addressed to the Assistant CosunisitoneT For Patents, 
Washington. DlC. 20231. 




ABSORBENT ARTICLES HAVING REMOVABLE COMPONENTS 



O 

ry 

□ 
in 

0 

w 



Gary Dean LaVon 
Gerald Alfred Young 
Theodora Beck 

5 FIELD OF THE INVENTION 

This invention relates to absorbent articles, such as disposable diapers. This 
invention further relates to absorbent articles having multi-piece absorbent cores. 

BACKGROUND OF THE INVENTION 

10 Absorbent articles such as disposable diapers, incontinence pads, training pants, 

and catamenial napkins generally include an absorbent core for receiving and holding 
body exudates. The absorbent core typically includes a fibrous web, which can be a 
nonwoven, airlaid web of natural or synthetic fibers, or combinations thereof. Fibrous 
webs used in such absorbent articles also often include certain absorbent gelling 

15 materials usually referred to as "hydrogels, 0 tt superabsorbent n or "hydrocoDoid" 
materials to store large quantities of the discharged body fluids. These materials 
absorb through capillary or osmotic forces, or a combination of both. 

An alternative absorbent material capable of providing capillary fluid transport 
is open-celled polymeric foams. If made appropriately, open-celled polymeric foams 

20 provide features of capillary fluid acquisition, transport, and storage required for use 
in high performance absorbent cores for absorbent articles such as diapers. Absorbent 
articles containing such foams may also possess desirable wet integrity, provide 
suitable fit throughout the entire period the article is worn, and may avoid changes in 
shape during use. In addition, absorbent articles containing such absorbent foam 

25 structures could be easier to manufacture on a commercial scale. For example, 
absorbent foam diaper cores could simply be stamped out of continuous foam sheets 
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and could be designed to have considerably greater integrity and uniformity than air- 
laid fibrous absorbent cores containing particulate absorbent gelling materials. 

Besides absorbency and manufacturing ease, another desirable property of 
open-celled p< lymeric foams is the ability to make shaped or contoured absorbent 
cores having various shape configurations, fluid absorbency properties, and wear 
characteristics Shaped or contoured absorbent cores made from foam materials have 
been disclosec in the diaper art. Shaped or contoured absorbent cores made from 
open-celled foam materials having particularly desirable fluid transport characteristics 
are disclosed Li U.S. Patents, 147,345 ('345 patent) issued to Young et al. on issued 
September 15, 1992 and hereby incorporated herein by reference. The Young etal. 
'345 core essentially comprises both a fluid acquisition/distribution component and a 
fluid storage/redistribution component. The fluid acquisition/distribution component 
is positioned Xithin the absorbent article in such a way as to receive or contact 
aqueous body wuid which has been discharged into the absorbent article by the 
15 wearer of the article. The fluid storage/redistribution component in turn is positioned 
within the article to be in fluid communication with the fluid acquisition/distribution 
component. 

^vj^^Multipiece cores providing for the absorbent characteristics of the Young et al. 
345 patent in a preferred configuration are disclosonn the commonly assigned, co- 
20 pending application entitled Shaped Absorbent Owes Comprising Multiple Pieces of 

'Same, U.S. Patent Ai 
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ar^nrtninnriV , filed ft ^S^Sm^ in the names of GeraW J^arjiri fyjp** 

Weber, Gerald Alfred Young, Gregory Wade Taylor, and Gary Dean LaVon. Weber 
et al. discloses shaped absorbpm cores comprising a front panel and a back panel. 1 
The front and back panels are in fluid communication with a center section. 
Preferably the center /Section comprises material generally suitable for fluid 
acquisition/distribution while the front and back panels comprise material generally 
suitable for fluid storage/redistribution. 

Despite the advances in absorbent articles and in fluid handling absorbent core 
materials, absorbent articles having multiple absorbent core components, as well as 
unitary cores, are generally designed for single use wear. Once the 
storage/redistribution component is saturated with bodily discharges, such as urine, 
the entire absorbent article is generally discarded and replaced. Often parts of the 
absorbent article are still usable, and except for being unitary with the absorbent 
cores, these parts could be used further. In addition to the added cost and waste 
associated with discarding reusable materials, it is often inconvenient to remove and 



replace the entire absorbent article when absorbent core components are saturated. 
Absorbent articles with removable absorbent inserts are known in the art. For 
4< example, U.S. PatjjW 4,597,761 to Buell, issued July 1, 1986, discloses a 
<|* disposable absorbent insert for use inside an over-garment such as a .conventional 
5 reusable diaper, or a disposable diaper. Once the absorbent insert becomes saturated 
it may be removed and discarded. The absorbent article may then be reused with a 
fresh absorbent insert. Buell is representative of a general absorbent article design 
having a continuous fluid impervious backing sheet (backsheet) and a fluid pervious 
bodyside liner (topsheet) with a removable absorbent core insert disposed between. 
10 The absorbent core insert is removed from the body side of the article, necessarily 
requiring that the absorbent article be removed from the wearer. This removal is 
often inconvenient and time consuming. 

Accordingly, it would be desirable to have an absorbent article that has 
removable or r eplaceable absorbent core components wherein the absorbent core 
components can be removed or replaced without having to remove the absorbent 
article from the wearer. 
T Additionally, it /would be desirable to have an absorbent article that has an 
absorbent core having removable or replaceable components and a discontinuous 
backsheet, allowing saturated portions of the absorbent core to be removed through 
the backsheet discontinuity, thereby exposing unsaturated portions and allowing for 
prolonged use ofireusable portions of an absorbent article. 

Further, it would be desirable to have an absorbent article with a continuous 
backsheet affixed to a topsheet about a periphery that has removable or replaceable 
absorbent core components disposed between the topsheet and backsheet, such that 
25 access to absorbent core components is provided by separating the topsheet and 
backsheet in a predetermined area to form an opening. 

SUMMARY OF THE INVENTION 

The presentlinvention relates to absorbent articles suitable for absorbing and 
retaining aqueous b&dy fluids. A preferred embodiment of absorbent articles of the 
pr e s e nt invention comp rise a discon ti n uous, subsiam i al ty 4Iuid imperviou s back sheet 
*and an absorbent ewe disposed adjacent the backsheet. The absorbent core 
comprises at least one\ and preferably a plurality, of core components which are 
removable, with access tor removal provided by at least one discontinuity forming an 
opening in the backsheet! Once removed, other absorbent core components or layers 
of components may remain in the absorbent article. Also, additional absorbent core 
components or layers mayube added through the opening in the backsheet. 
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In a preferred embodiment the absorbent article comprises a plurality of 
components, including at least a front panel, a rear panel, and a center section. Each 
of the absorbent components may include layers of absorbent members. Upon 
saturation with bodily discharges certain components or members of the absorbent 

5 core may be removed from the absorbent article through the backsheet. New, 
unsaturated absorbent components or members may then be positioned in place of 
the removed saturated components or members, or, more preferably, upon removal 
of the saturated component or member, an additional unused component or member 
remains in position for use. \ 

10 In a further embodiment, Vt absorbent article comprises a fluid pervious top 

sheet, and a continuous, substantially fluid impervious backsheet joined to the 
topsheet about a periphery. A predetermined area of the periphery is separable, 
whereby the topsheet and backsheet may be separated to form an opening, providing 
access to removable core components clisposed between the topsheet and backsheet. 

15 In a particularly preferred embodiment the absorbent core comprises front and rear 
absorbent panels or components in fluidVommunication with a center absorbent 
component. The center absorbent component preferably has fluid acquisition or 
acquisition/distribution characteristics, while the front and rear absorbent panels 
preferably have storage/redistribution characteristics. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

While the specification concludes with claims particularly pointing out and 
distinctly claiming the present invention, it is believed that the present invention will 
be better understood from the following description in conjunction with the 
accompanying Drawing Figures, in which like reference numerals identify like 
25 elements, and wherein: 

FIG. 1 is a perspective, partially segmented illustration of an embodiment of an 
absorbent article according to the present invention; 

FIG. 2 is a side view, showing in partial cross-section, the absorbent article of 
FIG. 1; 

30 FIG. 3 is an exploded, perspective, partially segmented illustration of a 

preferred embodiment of an absorbent article according to the present invention; 

FIG. 4 is a side view, showing in partial cross-section, a preferred embodiment 
of the absorbent article of FIG. 3; 

FIG. 5 is a cross-section illustration of a preferred embodiment of a backsheet 
35 opening configurati n in an absorbent article according to the present invention; 

FIG. 6 is a cross-section detail of a preferred configuration of removable 



absorbent core components; 

FIG. 7 is a cross-section depicting an alternative method of providing for a 
removable and replaceable absorbent core component of an absorbent article 
according to the present invention; 

FIG. 8 is a cross-section depicting an additional alternative method of providing 
for a removable and replaceable absorbent core component of an absorbent article 
according to the present invention; 

FIG. 9 is an exploded perspective view depicting the relationship between the 
elements of an embodiment of an absorbent core of the present invention; 

FIG. 10 is an exploded perspective view depicting an embodiment of an 
absorbent article according to the present invention; 

FIG. 1 1 shows a top view of an embodiment of an absorbent core useful in an 
absorbent article according to the present invention; 

FIG. 12 is an devational sectional view of the absorbent core of FIG. 1 1 taken 
along line 12-12; 

FIG. 13 shows an alternative embodiment of an absorbent core similar to that 
shown in FIGs 1 1 and 12; s 

FIG. 14 schematically shows an apparatus for forming one embodiment of the 
shaped absorbent cores according to the method of the present invention; 

FIG. 15 schematically shows an apparatus for forming another embodiment of 
the shaped absorbent cores according to the method of the present invention; 

FIG. 16 is a plan view of a relatively wide continuous rectilinear web after 
notching; 

FIG. 17 is a plan view of a relatively wide continuous rectilinear web after a 
first cutting operation to produce discrete sections; 

FIG. 18 is a plan view of the relatively wide rectilinear web discrete sections 
layered in spaced relationship on relatively narrow continuous rectilinear webs; and 

FIG. 19 is a plan view of finished shaped absorbent cores of the present 
invention as produced by a method of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

As used herein, the term "absorbent core" refers to a material or combination of 
materials suitable for absorbing, distributing, and storing aqueous fluids such as body 
exudates. As used herein, the term "absorbent core component" refers to one of a 
plurality of absorbent core pieces in a multi-piece absorbent core. As used herein, 
the term "absorbent c re member" refers to one of a plurality of pieces of an 
absorbent core component, preferably pieces in a layered relationship. The term 
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"absorbent article" refers to devices which absorb and contain body exudates by use 
of an absorbent core, and, more specifically, refers to devices which are placed 
against or in proximity to the body of the wearer to absorb and contain the various 
exudates discharged from the body. A preferred embodiment of an absorbent article 
5 of the present invention is the disposable absorbent article, diaper 60, as shown in 
FIG. 1. As used herein, the term "diaper" refers to an absorbent article generally 
worn by infants and incontinent persons that is worn about the lower torso of the 
wearer. It should be understood, however, that the present invention is also 
applicable to other absorbent articles such as incontinent briefs, incontinent 
10 undergarments, diaper holders and liners, training pants, pull-on diapers, and the like, 
i 1*^* * s ^ ows in perspective a partially segmented illustration of an embodiment 

j J2> or art absorbent article 60 according to the present invention. The multipiece 

absorbent core 10 comprising multiple absorbent jeore components, such as center 
P section SO, front panel 20, and back pane! 30, kmore fully illustrated and described 

15 below with reference to FIG. 9. The nuittipiece absorbent core 10 is also folly 



disclosed in the commonly assignor co-pending application entitled Shaped 
Absorbent Cores Comprising Multiple Pieces of Absort>ent Material and Method for 



jrt>ent Materii 
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Q Making Same, U.S. Patent Application Serial No.Itg 



r $ Attorney Docket No H^M &mitrA wh en a sc er t ain ed ^ filed ^S SS tt^i^^m r 

■g p 20 flfiflprtninffl fcin the name* of Gerald Martin Weber, Gerald Alfred Young, Gregory 
y Wade Taylor, and pQy Dean La Von, which is hereby incorporated herein by 

reference. 

By forming the absorbent core having discrete components, several desirable 
^ results are obtained. First, the core exhibits desirable aesthetics and fit when used in 

25 an absorbent article of the present invention due to the use of discontinuous strips or 
panels of absorbent material. For example, the center section may comprise separate 
strips or layers, allowing the center section to bend and buckle somewhat 
independently from adjacent strips (and the front and rear panels) to provide better fit 
and comfort in the crotch area than is achieved with one-piece absorbent cores. 

30 A second advantage to having the core formed in sections is the ability to 

independently vary many of the characteristics of the absorbent members. These 
variations include the acquisition rates, distribution rates, storage capacities and 
rates, thickness, functionality, and the shape or configuration of the absorbent strips 
or panels. For example, in a preferred embodiment of an absorbent article of the 

35 present invention, three absorbent strip members comprise the center section, with 
one of the absorbent strip members having relatively greater acquisition 
characteristics, and the remaining two having relatively greater storage/distribution 
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cljaract eristics. 

$tU> j A third benefit resulting from the multipie^absorbent core when used in an 
'absorbent article of the present invention Js the capability of removing and/or 
replacing core components of the/ absorbent core to regenerate the 
storage/redistribution capacity of t h^bsorbgn t core 10. As shown in FIG. 1, a 

and provides access to the absorbent 
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discontinuity in backsheet 62 fo.^g~~». 0 

core components, for example^bacK panfl^O; therefore allowing for removal or 
replacement of absorbent core components. FIG. 2 shows in partial cross-section the 
absorbent article embodhrient shown in perspective in FIG. 1. Additional description 
of a representative disposable diaper in accordance with the present invention is 
disclosed below witn reference to FIG 9. 

In FIGs. 1 and 2, the absorbent core 10 is shownr with one layer of center 
^♦ction 50 and one layer of front and back panels, 20 and^O. Since, center section SO 
and back panel 30 are discrete absorbe nt com p o nent/, back panel 30 is removable 
15- ;from the absorbent article 60 through i Opeoing 4 1/ Once back panel 30 becomes 
saturated with bodily discharges, such, as urine, itj&n be removed and replaced with a 
fresh back panel for continued use of the absorbent article. 

As shown in FIG ^ l aml ^ , when disposable diaper 60 is beii^^orn^flap 42 
may be secured overj>fe«ng^ by suitable fasteners 43, such as strips or 

adhesive strips (not shown). Mx>re preraably, flaps 42 are sealed with releasable 
adhesive, thereby providing for fluid impermeability when closed, but allowing for 
multiple openings and closings. Opening 41 forms what may be described as a 
pocket or pouch, with absorbent core components, for example, back panel 30 being 
^ removable and replaceable%on?^e pocket. As shown in FIGs. 1 and 2, to remove 
25 back panel 30, flap 42 is liftedAnd back panel 30 is extracted out of the absorbent 
article through opening 41. /To replace back panel 30, a fresh, dry absorbent 
component may be reinserted through backsheet 62 through opening 41. FIG. 2 
shows flap 42 in the close/ position over opening 41 corresponding to front panel 20 
(shown in FIG 1). In /general, front panel 20, back panel 30, and corresponding 
30 openings 41 and flaps>42 are substantially similar, but need not be. In an alternative 
embodiment, it may/only be. desired to include one opening 41 and flap 42, for 
example, for acces/ to back panel 30. 

By replacing absorbent components, particularly absorbent components that are 
primarily suited for storage/redistribution, the use of the absorbent article, such as 
35 disposable diaper 60, may be prolonged while continuing to draw moisture away 
from the wearer's skin. As storage/redistribution absorbent core components, e.g., 
front panel 20 and back panel 30, become saturated, they may become substantially 



8 

less effectiv at absorbing moisture from acquisition/distribution components of 
center section 50. Consequently, center section SO becomes more saturated, thereby 
hindering its ability to absorb as much moisture away from the wearer's skin. 
However, once absorbent core components such as back panel 30 are replaced, the 
5 absorbent suction of the core is regenerated, and once again becomes capable of 
absorbing moisture from the acquisition/distribution components of center section 
50. Therefore, the disposable diaper may be worn longer, and regeneration of the 
absorbent core may be made without removal of the diaper from the wearer. 
\\j/7 In a preferred embodiment of the absorbent article of the present invention, a 
1 \D ^ scont ^ nu * t y in hacksheet bl forms an aperture, e.g., aperture 44, in the general 
D proximity of front and rep panels 20 and 30, as shown in FIGs. 3 and 4. In this 
preferred embodiment a/backsheet pocket 45 may be affixed adjacent aperture 44. 
1 Backsheet pocket 45 serves to contain and position front panel 20 (not shown) and 

H back panel 30 as components made up of layered members, e.g., individual back 

|C8 is panel members 34, 35^ and 36 in FIG. 4. As one back panel member, e.g., back panel 

member 34, becomes saturated with bodily discharge it may be removed through 
□ Qy backsheet opening y*l, exposing a fresh, dry back panel member, e.g., back panel 

jjj member 35. Backsheet pocket 45 is preferably resilient and pliable, and is a 

5 substantially fluid/ impervious barrier over aperture 44, f unctionally becoming an 

£3 20 extension of backsheet 62. 

?y | Back Sap 42 is reclosable and preferaWresealable, and is preferably positioned 

SI ^^Xjl 80 ™* M xs secured in a closed^osition a back panel member, e.g., back 

| lJ panel member 35, is urged into fluid communication with center section 50. FIG. 4 

shows flap 42 in the closed and staled position over opening 41 corresponding to 
25 front panel 20 (shown in FIG/i) In general, front panel 20, back panel 30, and 
corresponding openings 41 awl flaps 42 are substantially similar, but need not be. In 
an alternative embodiment it may only be desired to include one opening 41 and flap 
42, for example, for access to back panel 30. 

FIG. S shows a preferred embodiment of the arrangement of back panels 30, 
\30 again showing representative p/ck panel members 34, 35, and 36 in a layered 
q relationship adjacent aperture Wand in fluid communication with center section 50. 

P It is understood that the description in terms of back panels is equally applicable to 

front panels 20. Removal of back panels through opening 41 may be facilitated by 
the use of pull tabs, e.g., tabs 46, which may be of any type known in the art, such as 
35 a strip of plastic film adhered to each back panel member. Additionally, back panel 
members may be separated from one another by a fluid impervious blocking layer 47 
so that adjacent back pmnel members are not in fluid communication with each other. 
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Blocking layer 47 may be any flujft impervious polymer film, such as film suitable for 
use as a fluid impervi us backsheet. As one back panel member becomes saturated 
by absorption of fluid from center section SO, it may be removed, thereby exposing a 
substantially dry, fresh bade panel member 35 for additional absorption from center 
section 50. In this manner, the absorbent article may be refreshed or regenerated for 
a prolonged period of time without removal from the wearer. 

FIG. 6 srfows a particularly preferred embodiment of the arrangement of back 
panel members. It is understood that the disclosure in terms of back panel members 
is equally applicable to front panel members 20. Back panel members 35 and 36 are 
10 shown as representative of back panel component 30 in a layered relationship with 
fluid impervious blocking layer 47 disposed between them. Blocking layer 47 is in a 

fationship with back panel members 35 and 36 and forms a fluid impervious 
een them. A portion of blocking layer 47 is preferably affixed, for example 
ent point 48, to the back panel member being removed. As a substantially 
back panel member, e.g. back panel member 35, is pulled through 
opening 41 by pull tab 46, blocking layer 47 is pulled through as well, 
K thereby leaving the adjacent back panel member, e.g., back panel member 36, in 

£3 position to be urged into fluid communication with center section 50 through 
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[3 16oH { (An alternative embodiment of the front and back panels 20 and 30 of an 

, W Y \ absorbent article of thp present invention is shown in cross-section in FIG. 7. While 
| lj illustrated in terms ofiback panel 30, it is understood that the description is equally 

applicable to front panels 20. As shown in FIG. 7, rather than providing for a 
^ backsheet pocket 45 affixed to backsheet 62, a back panel envelope 49 is provided. 

25 Back panel envelope 49 has a single back panel 30 enveloped between a substantially 
fluid impervious layer 54 and a substantially fluid pervious layer 55, and may be 
affixed, for example, by [suitable adhesives 39 known in the art, to the perimeter 38 of 
aperture 5*? Preferably pack panel envelope 49 is removably affixed so that as back 
panel 30 becomes saturated due to absorption of fluid from center section 50 it may 
30^ be removed and replacedlwith a fresh, dry back panel envelope 49. 
^ I An alternative embodiment of an absorbent article of the present invention has a 
fluid impervious backsheet without any discoptmui^jes forming an opening through 
0 the backsheet. As shown in cfoss-section in Flu: J A, access to removable absorbent 
core members, e.g., members 34 and 35/ is provided by an opening between a 
35 topsheet 61 and backsheet 62. As more fully described below with reference to FIG. 
10, a fluid pervious topsheet is often used in absorbent articles as the wearer- 
contacting portion of the article. In an article of the present invention, the topsheet 
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^ ^ 61 and backsheet 62 may be separable at predetermined areas of the periphery £5? 
I t l U near waistband region 63, either in the front, back, or both, v FIG. shows the 
topsheet and backsheet separated in an open position. The opening formed by the 
separation of the topsheet and backsheet allows removal or replacement of absorbent 
core components and is preferably resealable to provide for substantial fluid 
impermeability. The opening may be made resealable, for example, with a suitable 
adhesive 56 Ipiown in the art. 

Those skilled in the art will recognize additional embodiments of absorbent 
articles providing access to absorbent core components that do not depart from the 
scope of the present invention. For example, back panel pocket 45 may be formed 
integrally with backsheet 62 by plastically deforming backsheet 62 in the area of the 
backsheet adjacent to front and back panels 20 and 30. A backsheet discontinuity in 
the form of an opening may then be made, by die cut, for example, to allow access to 
front or back panels. A flap similar to flap 42 of FIG. 1 may be provided along with 
IS fastening/means 43, to cover the opening in the backsheet. 

Furthermore, it is contemplated that additional combinations of absorbent core 
components or members, placement and absorptive characteristics may be used, with 
desired functional requirements influencing the ultimate design without departing 
from the scope of the present invention. In particular, the absorbent core may be 
20 configured as described below. 



The Absorbent Core 

FIG. 9 shows an exploded perspective view depicting the elements of an 
^embodiment of a/ shaped absorbent core 10 such as may be used in an absorbent 
article according /to the present invention, for example, in a disposable diaper. As 
25 depicted in FIGsJl, 3 and 1 1, the absorbent core 10 comprises a front panel 20 and a 
back panel 30, both made of absorbent material, preferably material suitable for fluid 
storage/redistribution. The front panel 20 has an outer front end 21, an inner front 
end 22, and a pair of sides 23. Similarly, the back panel 30 has an outer end 31, an 
inner back end/32, and a pair of sides 33. The front panel 20 has cut-out areas 40 at 
30 the intersection of the sides 23, and the inner front end 22. Similarly, the back panel 
30 has cut-out areas 40 at the intersection of the sides 33, and the inner back end 32. 
The cut-out areas 40, or notched portions, join the sides and the inner ends such that 
the resulting /widths of the inner ends 22 and 32 are narrower than that of the outer 
ends 21 and/ 31, respectively. By "notched" is meant that instead of a side and end 
35 meeting at .a generally right angle, some amount of material is removed from the 
corner to produce an additional edge portion joining the side and end. The additional 
edge portion of notch 40 may be generally straight, but in a preferred embodiment it 
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is generally arcuate, as depicted in FIG. 11. It is also contemplated that the notch 
may have generally straight sides, with the limiting example resulting in a back or 
front panel being substantially trapezoidal-shaped. 

In a generally flat, unfolded state, the front panel 20 and back panel 30 are 
positioned/such that the inner front end 22 of front panel 20 is opposed to and spaced 
from the/inner back end 32 of back panel 30 as shown in FIGs. 9-13. The distance 
between the front and back panels may be varied as necessary. In general the 
distance will increase as the crotch length increases with the size of the absorbent 
article/ 

Center section 50 is preferably generally rectilinear. By "generally rectilinear" 
is meant that preferably the center section is of constant width along its length. In 
general, howeve/ the center section 50 need only span and overlap front and back 
panels 20 and ?0, and may have a varying width along its length. When made by the 
method of th&present invention, center section 50 is generally rectilinear and extends 
from about tne outer front end 21 of front panel 20, to about the outer back end 31 
of back parol 30, as shown in FIG. 10, In use, however, center section 50 need only 
be in fluid communication with front and back panels 20 and 30, preferably by 
overlapping in a layered relationship, and may not extend to outer front end 21 or 
outer back end 31. 

Generally rectilinear center section SO may comprise multiple strips of i f 
absorbent material, each having individual fluid acquisition, acquisition/distribution or | 
storage/redistribution characteristics, as well as individual shape, width, length and * 
thickness characteristics. For example, in a preferred embodiment, two relatively thin, | 
flexible, resilient, polymeric foam strips 51 are preferably made from the same 
storage/redistribution material as the front and back panels 20 and 30. The strips 51 
and front and/back panels 20 and 30, having similar absorptive characteristics and 
being in fluid .communication, act as primary storage/redistribution members. 

In a preferred embodiment generally rectilinear strip 52 comprises a relatively 
thin, flexible, resilient, polymeric foam material having greater fluid acquisition or 
acquisition/distribution characteristics than strips 51, thereby tending to quickly 
acquire and partition/ body exudates for more rapid absorption into 
storage/redistribution layers 51 and front and back panels 20 and 30. 

As described with reference to FIGs. 1-4, the fluid absorbent core can be 
utilized in disposable products which are capable of absorbing significant quantities 
of body fluids, such as urine, perspiration, menses, and water in body wastes. Such 
articles may be prepared in the form of disposable diapers, adult incontinence briefs, 
and the like. In general these absorbent articles comprise three basic structural 
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components: a substantially fluid impervious backsheet; an absorbent core; and a 
substantially fluid pervious topsheet. 

shown in FIG. 10, the backsheet 62 of an embodiment of an absorbent 
the present invention is generally made of subsjamially liquid impervious 

tinuity in backsheet 62 for 



material but it is not continuous. In particular, a di 
an^peningJil which makes backsheet 62 liquid *£rvious in the area 
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Adjacent b£c£sheet 62 is disposed an absort^nt core 10 which may 
one or more absorbent components in distinct layers. Adjacent absorbent core 10 and 
preferably joined to the backsheet/ls a fluid pervious topsheet 61. Preferably, 
topsheet 61 and backsheet 62 arejoined directly at the absorbent article's periphery 
by adhesive or other attachment means known in the art. Topsheet 61 may also be 
adhered to the absorbem/core. It is also contemplated that topsheet 61 may be 
unitary with one or more absorbent core components, thereby essentially reducing 
the absorbent article to two basic structural components: an absorbent core having 
core components with an integral topsheet, and a backsheet. 

FIG. 10 shows an /exploded perspective view of an absorbent core 10 as 



|^ contemplated for use in f disposable diaper 60 according to the present invention. It 
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should be understood, However, that the absorbent core 10 shown is also useful for 

other absorbent articles such as incontinent briefs, incontinent pads, training pants, 

and the like. The dialer 60 depicted in FIG. 10 is a simplified absorbent article that 

could represent a diaper prior to its being placed on a wearer. It should be 

understood, however, that the present invention is not limited to the particular type 

or configuration of diaper shown in FIG. 10. 

Disposable diaper 6(£ is shown in its uncontracted state (i.e., with generally all 

[the elastic induced contraction removed) to more clearly show the construction of 

e diaper 60. The diaper 60 may comprise a substantially liquid pervious topsheet 

61; a substantially liquid impervious backsheet 62 joined with the topsheet 61; and an 

absorbent core 10 positioned between topsheet 61 and backsheet 62. Additional 

structural features such as elastic members and fastening means for securing the 

diaper in place upon a wearer (such as tape tab fasteners) may also be included. 

While topsheet 61, backsheet 62, and absorbent core 10 can be assembled in a 

% variety of well known cormgurations, a preferred diaper configuration is described 

$ f generally in U.S. Paten^,860,003 to Buell, issued January 14, 1975, which is hereby 

Q\Jl\ incorporated herein by reference. Alternatively preferred configurations for 

^ 35 \ disposable diapers herein aremlso disclosed in U.S. Patent^4,808,178 to Aziz et al, 

\b' / issued February 28, 19^9; U.S. Patent^,695,278 to Lawson, issued September 22, 

\j 1987; and U.S. Patent 4,816,0g5 to Foreman, issued March 28, 1989, all of which 

A 
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are hereby incorporatedjherein by reference. 
(X^ FIG. 10] shows a preferred embodiment of the diaper 60 in which the topsheet 

61 ' anc * * e y 0 ^^ 62 are co-cxtensive and have length and width dimensions 
generally larger than those of the absorbent core 10. The topsheet 61 is joined with 
and superimposed on the backsheet 62 thereby forming the periphery of the diaper 
60. The periphery defines the outer perimeter or the edges of the diaper 60. 
o^p ] The topsheet 61 is compliant, soft feeling, and non-irritating to the wearer's 



skin. Further, the topsheet 61 is liquid pervious permitting liquids to readily penetrate 
through its thickness. A suitable topsheet 61 can be manufactured from a wide range 
10 of materials such as porous foams, reticulated foams, apertured plastic films, natural 
fibers (e.g., wood or cotton fibers), synthetic fibers (e.g., polyester or polypropylene 
fibers) or from a combination of natural and synthetic fibers. Preferably, the topsheet 
61 is made of a hydrophobic material to isolate the wearer's skin from liquids in the 
*3 absorbent core 10. A particularly preferred topsheet 61 comprises staple length 

15 polypropylene fibers having a denier of about 1.5, such as Hercules type 151 
^ polypropylene marketed by Hercules, Inc. of Wilmington, Delaware. As used herein, 

Q the term "staple length fibers" refers to those fibers having a length of at least about 



w 1 5.9 mm (0.62 inches). 

^ VxV /l There aref a number of manufacturing techniques which can be used to 
J 20 'manufacture the topsheet 61. For example, the topsheet 61 can be woven, nonwoven, 
^ spunbonded, warded, or the like. A preferred topsheet is carded, and thermally 

vj bonded by means well known to those skilled in the fabrics art. Preferably, the 

topsheet 61/ has a weight from about 18 to about 25 grams per square meter, a 
minimum <j!ry tensile strength of at least about 400 grams per centimeter in the 
25 machine direction, and a wet tensile strength of at least about 55 grams per 
centimeter in the cross-machine direction. 

While it is preferred to have a topsheet as the material nearest the wearer's skin, 
it is not necessary. It is contemplated that a suitable absorbent core configuration 
could be used without a topsheet and stilt produce desirable results such as comfort 
30 and absorbency as well as simplicity in manufacturing and material cost savings. For 
example, the body-side surface of the absorbent article itself could be made of liquid 
pervious, soft, compliant, non-irritating materials that substitute for a separate 
topsheet. Such an absorbent core would only need to be used in combination with a 
backsheet to provide for comfort and absorbency in an absorbent article. 



35 The backsheet 62 



is made of a material substantially impervious to liquids and 
^ is preferably manufactured from a thin plastic film, although ther flexible liquid 
0^ impervious materials nuy also be used. Backsheet 62 prevents the exudates absorbed 
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^ i and contained in the absorbent core 10 from wetting articles which contact the diaper 
60 such as bed sheets and undergarments. Preferably, the backsheet 62 is 
v p lyethylene film having a thickness from about 0.012 mm (0.S mil) to about 0.0S1 
centimeters (2.0 mils), although other flexible, liquid impervious materials can be 
5 used. As used herein, the term "flexible 11 refers to materials which are compliant and 
which will readily conform to the general shape and contours of the wearer's body. 
The polyethylene film of the backsheet may be used for flap 42 as well, with suitable 
adhesive fastening making the backsheet of the present invention substantially 
impervious t^flutds. 

(10 A suitable polyethylene film is manufactured by Monsanto Chemical 

Corporation and marketed in the trade as Film No. 8020. The backsheet 62 is 
preferably embossed and/or matte finished to provide a more clothlike appearance. 
Further, the backsheet 62 may be "breathable," permitting vapors to escape from the 
absorbent core 10 while still preventing exudates from passing through the backsheet 
15 62. It is contemplated that a backsheet that is highly breathable but substantially 
impervious to liquid may be desirable for certain absorbent articles. 

The size of the backsheet 62 is dictated by the size of the absorbent core 10 
and the exact diaper design selected. In a preferred embodiment, the backsheet 62 
has a modified hourglass-shape extending beyond the absorbent core 10 a minimum 
20 distance of at least about 1 .3 centimeters to at least about 2.5 centimeters (about 0.5 
to about 1.0 inch) around the entire diaper periphery. Additionally, according to the 
present invention more fully described below, the backsheet has at least one opening 
41 providing access through the backsheet to a portion of the absorbent core 10. 

The topsheet 61 and the backsheet 62 are joined together in any suitable 
^25 manner. As used herein, the term "joined" encompasses configurations whereby the 
topsheet 61 is directly joined to the backsheet 62 by affixing the topsheet 61 directly 
to the backsheet 62, and configurations whereby the topsheet 61 is indirectly joined 
to the backsheet 62 by affixing the topsheet 61 to intermediate members which in 
turn are affixed to the backsheet 62. In a preferred embodiment, the topsheet 61 and 
30 the backsheet 62 are affixed directly to each other in the diaper periphery by 
attachment means (not shown) such as an adhesive or any other attachment means as 
known in the art. For example, a uniform continuous layer of adhesive, a patterned 
layer of adhesive, or an array of separate lines or spots of adhesive can be used to 
affix the topsheet 61 to the backsheet 62. 
35 Tape tab fasteners 65 are typically applied to the waistband region 63 of the 

Cfo / diaper 60 to provide a fastening means for holding the diaper on the wearer. The tape 
^ tab fasteners 65 depicted are representative only. The tape tab fasteners can be any of 



HP; 
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y those well known in the art, such as the fastening tape disclosed in U.S. Patent 
^ 3,848,594 (Buell), issued November 19, 1974. which is hereby incorporated herein 
by reference. These tape tab fasteners or other diaper fastening means are typically 
applied near the corners of the diaper 60. 
5 Elastic meraiers 69 are disposed adjacent the periphery of the diaper 60, 

g,each longitudinal edge 64, so that the elastic members tend to draw 
60 against the legs of the wearer. Additionally, elastic members 
67 can be disposed adjacent either or both of the waistband regions 63 of the diaper 



3 ciasuc meraoi 

sj^n preferably along eacl 
' (ffi and hold the ditoer 



60 to provide a waistband as well as or rather than leg cuffs. For example, a suitable 
^ „ waistband i/disclosed in U.S. Patents 15,595 (Kievit et al), issued May 7, 1985, 
which is liereby incorporated heron by reference. In addition, a method and 
\ apparatus/ suitable for manufacturing a disposable diaper having elastically 

Jj ^(^ntractjUe elastic members is described in U.S. Paten^,08 1,301 (Buell), issued 
1 ^ March ^8, 1978, which is hereby incorporated herein by reference. 
CO 15 \J pie elastic members are secured to the diaper 60 in an elastically contractible 

^ Vn£> condition so that in a normally unrestrained configuration, the elastic members 

a 
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Q J Uy effectively contract or gather the diaper 60. The elastic members can be secured in an 
elastically contractible condition in at least two ways. For example, the elastic 
members can be stretched and secured while the diaper 60 is in an uncontracted 
P t 20 condition. Alternatively, the diaper 60 can be contracted, for example, by pleating, 

fy and the elastic members secured and connected to the diaper 60 while the elastic 

v 4 members are in their unrelaxed or unstretched condition. The elastic members may 

^ extend along a portion of the length of the diaper 60. Alternatively, the elastic 

members can extend the entire length of the diaper 60, or any other length suitable to 
25 provide an elastically contractible line. The length of the elastic members is dictated 
by the diaper design. x 
/VWtI * n USC ' ^ ^ a P er *® ls Wlfed to a weaiw^y positioning one waistband region 
I under the wearer's back, and drawing the/wnainder of the diaper 60 between the 
wearer's legs so that the other waistban^region is positioned across the front of the 
4o wearer. The tape-tab 65 or other fe^nei^ge^en^wured preferably to outwardly 
g facing areas of the diaper 60, assttow in FIG. h t; for example. In use, the disposable 

diapers or other absorbent artides of the present invention tend to more quickly and 
efficiently distribute and sttfre liquids and to remain dry due to the high absorbent 
capacity of the fluid absorbent members. Disposable diapers incorporating the fluid 
35 absorbent members opihe present invention can also be thinner and more flexible. 

When u&d as an absorbent core in a disposable diaper 60, a preferred 
i^l /embodiment of the core 10 is positioned such that acquisition/distribution strip 52 is 
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in fluid c ntact with topsneet 61, and serves to quickly acquire and partition body 
exudates, from the wearer's body to the generally more absorptive 
storage/redistribution stnps 51 and front and back panels, 20 and 30. The front panel 
20 generally corresponds to the portion of the disposable diaper worn in the front of 
the wearer, with the outer front end 21 being generally near the wearer's waist area. 
Similarly, the back panel 30 corresponds to the portion of the disposable diaper wom 
in the back of the wearer, with the outer back end 31 being generally near the 
wearer's waist area. Generally rectilinear center section SO has a width 53 
corresponding to a suitable width for the crotch area 66 of a disposable diaper. As 
well, the length generally rectilinear center section 50 may be varied to provide a 
suitable fit for various wearer sizes. 

FIG. 1 1 shows a top view of a shaped absorbent core 10, contemplated as one 
embodiment useful in an absorbent article of the present invention. As shown, the 
front and back panels 20 and 30, together with generally rectilinear center section 50, 
form generally an elongated hourglass shape suitable for use in a disposable diaper or 
similar absorbent article. In a preferred embodiment the width 53 of generally 
rectilinear center section 50 is suitable for comfortably fitting within the crotch area 
of the wearer when absorbent core 10 is incorporated into an absorbent article, such 
—as a disposable diaper. 

m The number and placement of strips 51 or 52 of generally rectilinear center 
section 50 may be varied to achieve desired characteristics such as thinness, softness, 
flexibility, or beneficial fluid acquisition, distribution, and storage rates. For example, 
FIG. 12 shows in cross-section an embodiment using one acquisition/distribution 
strip 52 and one stofege/redistribution strip 51, both placed over front and back 
storage/redistribution panels 20 and 30, resulting in a thin, flexible absorbent core 10. 
By "over" is meant the side of the absorbent core of the invention corresponding to 
the wearer's body when used in an absorbent article such as a disposable diaper. 

The nunjt>er of lasers of front and back panels 20 or 30 may also be varied to 
achieve desired characteristics such as beneficial fluid acquisition and distribution 
rates, as well as capacity and storage rates. If more than one layer of absorbent 
material is used in me front or back panels, the panels are herein referred to as 
components, and the individual layers are herein referred to as members. For 
example, FIG. 13 snows in cross-section an additional embodiment corresponding to 
the general top view of FIG. 11. FIG. 13 depicts two members of front and back 
panels 20 and 30/ corresponding, for example, to back panel members 34 and 35, 
shown in FIG. f As shown in FIG. 13, both back panel members may be placed 
under center section 50. As described above with reference to FIGs. 5 and 6, front 
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or bacjt panel may be separated by fluid impervious material with beneficial results. 

In summarv, absorbent core 10 comprises a plurality of discrete components, 
each component/capable of having distinct fluid acquisition, acquisition/distribution, 
or storage/redistribution characteristics. In the context of the present invention, it 
should be notejd that the term "fluid" means "liquid." So long as the acquisition, 
acquisition/distribution, and storage/redistribution components are in fluid 
communication with adjacent components, they may be positioned relative to one 
another in a wide variety of configurations. Representative materials suitable for use 
with the present invention will now be described in greater detail. 

Absorbent Core Materials 

As described ab/ve, the absorbent core 10 comprises a plurality of discrete \ 
components, each component may comprise discrete members, each capable of ; 
having distinct flind acquisition, acquisition/distribution, or storage/redistribution j 
characteristics. The components or members may be made of any absorbent material j 
or combination^ of materials having enough structural integrity to be handled as a 
discrete unit/ Typical materials known in the art may be used, such as fibrous 
nonwoven materials, fibrous wet-laid web materials, and combinations of fibrous 
materials having absorbent gelling materials dispersed upon or within the fibrous 
structure/ If necessary, such fibrous nonwoven materials may be formed into a 
pouch of material, being substantially enveloped a fluid pervious web that provides 
the structural integrity for removal and replacement into the article of the present 
invention. 

Particularly preferred absorbent materials for use as absorbent components or 
members are foam-based in nature. Polymeric foams which are suitable for use in the 
fluid acquisition component can in general be characterized as structures which result 
when a relatively monomer-free gas or relatively monomer-free liquid is dispersed as 
bubbles in a polymerizable monomer-containing liquid, followed by polymerization of 
the polymerizable monomers in the monomer-containing liquid which surrounds the 
bubbles. The resulting polymerized dispersion can be in the form of a porous 
solidified structure which is an aggregate of cells, the boundaries or walls of which 
cells comprise solid polymerized material. The cells themselves contain the relatively 
monomer-free gas or relatively monomer-free liquid, which, prior to polymerization, 
had formed the "bubbles" in the liquid. 

Particularly suitable absorbent foams for absorbent articles such as diapers have 
been made from High Internal Phase Emulsions (hereafter referred to as "fflPE"). 
ee, for example, U.S. Patent A 5,260,345 issued to DesMarais et al. on November 9, 
1993, U.S. Paten^,268,224 issued to DesMarais et al. n December 7, 1993, and 
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„ US. Patent 5,563,179 issued to Stone et al. on October 18, 1996, each of which is 
hereby incorporated herein by reference. These absorbent HDPE foams provide 
desirable fluid handling properties, including: (a) relatively good acquisition rates to 
quickly acquire gushes of urine; (b) relatively good wicking and fluid distribution 
characteristics to transport the imbibed urine or other body fluid away from the initial 
impingement zone and into the unused balance of the foam structure to allow for 
subsequent gushes of fluid to be accommodated; and (c) a relatively high storage 
capacity, with a relatively high fluid capacity under load, i.e. under compressive 
forces. 

FUPE absorbent foams are also sufficiently flexible and soft so as to provide a 
high degree of comfort to the wearer of an absorbent article; some can be made 
^relatively thin until subsequently wetted by the absorbed body fluid. See also the 
, aforementioned Young et al. 345 patent, and U.S. Patent^ 18,554 issued to Young 
et al. on June 7, 1994, which discloses absorbent cores having a fluid 
M acquisition/distribution component that can be a hydrophilic, flexible, open-celled 
^ foam such as a melamine-formaldehyde foam (e g* BASOTECT^ made by BASF), 
and a fluid storage/redistribution component that is a HIPE-based absorbent foam. 

Representative materials suitable for use with the present invention are not 
limited to HTPE foams, and will now be described in greater detail. 

The Acquisition Component 

One element of an absorbent core is a fluid acquisition component which 
comprises a porous absorbent structure that has certain fluid handling characteristics 
with respect to discharged aqueous body fluids, e.g., urine, passing onto and into this 
structure through, for example, the topsheet of an absorbent article as described 
above. Since such fluid is frequently discharged in gushes, the acquisition component 
must be able to quickly acquire, temporarily hold, and also preferably transport (or 
partition) fluid, e.g., by wicking or other mechanisms, from the point of initial fluid 
contact to other parts of the acquisition component for eventual absorption into the 
adjacent fluid acquisition/distribution or storage/redistribution components. 

Any porous absorbent material which will imbibe and partition aqueous body 
fluids to acquisition/distribution or storage/redistribution components of the core 
may be used as the acquisition layer 52. One measure of the fluid acquisition 
effectiveness of the absorbent material used to form the acquisition component is the 
Fluid Acquisition Rate, whereby measurements are made of the time taken for 
aliquots of synthetic urine test liquid deposited onto the surface of an absorbent 
material to be absorbed into the internal structure of the absorbent material. Suitable 
fluid acquisition rates and test methods are disclosed generally in the aforementioned 
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Young et al. '345 patent. Accordingly, the fluid acquisition component should be 
fashioned from an absorbent material which exhibits an initial Fluid Acquisition Rate 
of at least about 2 ml of synthetic urine per second. More preferably, the fluid 
acquisition component will comprise an absorbent material which exhibits an initial 
5 Fluid Acquisition Rate of at least about 6 ml of synthetic urine per second. The 
"initial 0 fluid Acquisition Rate is the time taken for the first aliquot of such test liquid 
to be absorbed into the absorbent material before such material already contains any 
of the synthetic urine test liquid. 

Preferred absorbent materials for the acquisition component include synthetic 
10 fiber nonwoven materials, cellulosic nonwoven materials, and various 
synthetic/cellulosic nonwoven materials. A^preferred synthetic nonwoven material is 
^ disclosed in commonly assigned, U.S. Pat^No. 4,988,345 to Reising, issued January 
^ 29, 1991, and U.S. Pa^No. 4,988,344 to Reising, issued January 29, 1991, both of 
^ which are hereby incorporated herein by reference. The Reising acquisition layer 
jvj 15 comprises a first layer of hydrophilic fibrous material of lower average density than 

CO the other portions of the first layer so that it quickly acquires discharged liquids. 

£3 A preferred cellulosic nonwoven suitable for acquisition core components is 

j)f formed from cellulose fibers that impart certain web and dry density characteristics to 

B ., the absorbent core component. More specifically, the portions or regions of an 

20 absorbent core that acquire discharged bodily fluids will preferably have an average 
: fU dry density of less than about 0.30 g/cc, and average density upon wetting with 

I j!j 1.0%, NaCl aqueous solution of less than about 0.20 g/cc, and an average dry basis 

\j weight from about 0.001 to about 0.10 g/cm 2 . Preferred cellulosic nonwoven 

materials also comprise from about 50% to 100% chemically stiffened, twisted, and 
25 curled cellulosic fibers and from 0% to about 50% binding means. Such a cellulosic 
nonwoven is disclosed in the aforementioned Young 345 patent, and commonly 
^y/^signed U.S. Pa^No. 5,531,728 to Lash, issued July 2, 1996, which is hereby 
I^T incorporated herein by reference. 

The acquisition layer may be comprised of several different materials including 
30 nonwoven webs of synthetic fibers including polyester, polypropylene, or 
polyethylene, natural fibers including cotton or cellulose, blends of such fibers, or any 
^equivalent materials or combinations of materials. Examples of such acquisition 
^ materials are more fully described in U.S. Pat^ No. 4,950,264, to Osborn, issued on 
^ August 21, 1990, which is hereby incorporated herein by reference. Cellulosic fibers, 
35 in addition to being chemically stiffened, may also be advantageously combined with 
high surface area fibers, such as eucalyptus fibers, as disclosed in commonly assigned, 
co-pending S.N. 08/686,076, to Seger et al., filed July 24, 1996, the disclosure of 
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which is hereby incorporated herein by reference. The chemically stiffened fibers and 
eucalyptus fibers may be coformed in a stratified manner with thermoplastic binding 
means or chemical binding means, as taught in the aforementioned Seger reference. 
^ Preferable thermoplastic binder means, including preferable thermoplastic 
y^jbt* fibers, are disclosed in commonly assigned U.S. PaOfo. 5.549,589 to Homey et aL, 
^ (f issued on August 27, 1996, which is hereby incorporated herein by reference. 

Thermoplastic binding means may include any hot melt adhesive which can be melted 
at temperatures which will not extensively damage the cellulosic fibers. Once 
thermally set, the resulting nonwoven material exhibits wet/dry mechanical properties 
10 such as flexibility, resiliency and structural integrity such that it may be processed as 
rollstock in the method of the present invention. 

If chemical binding means are used to give the nonwoven structural integrity, 
preferably the absorbent member will comprise between about 80% and about 95% 
gtj of the chemically stiffened fibers, from about 3% to 20% of a high surface area fiber, 

15 and from 0% to about 5% of a chemical additive binding means. A presently 
g£ J preferred chemical additive binding means is the commercially available 

8 ^y^rylamide-glywca 



D VjA y poIyaciylamide-gly^^D^ij^ marketed by Cytec Industries, West Patterson, NJ., 
§j ^ under the trade name wS^? , »i 631 NC. Additional suitable fiber types and chemical 
s ^ vT ^P^ a dditive binder means are disclosed in commonly aas i gned S.N. 00/633,030 to S^ ger 
jjjj 20 efc-akH*fcd April 1/, 1996, the dicclosure of which is hereby incorporated by. 

p'y ^ reference. 

^ rv\C^ Other acquisition material? may be prepared by wetlaying in accordance with 

Jj Y^commonly assigned U.S. Pa^.No. 5,217,445 to Young et at., issued June 8, 1993, 

^ which is hereby incorporated herein by reference. In general, wetlaid webs can be 
25 made by depositing an aqueous slurry of fibers on to a foraminous forming wire, 
dewatering the wetlaid slurry to forma wet web, and drying the wet web. Further 
disclosure of particular wetlaying techniques suitable for forming an acquisition core 
component suitable for use in the present invention are disclosed in the 
aforementioned Young '345 patent. Besides acquiring body fluids rapidly, the 
30 absorbent acquisition component of the present invention should give up this fluid 
efficiently to other fluid acquisition/distribution or storage/redistribution components, 
including foam-based fluid storage components. Absorbent foams suitable for use as 
the acquisition component of the present invention combine relatively high capillary 
ft dp absorption pressures and capacity-per-weight properties (compared to conventional 
f/ybs foams). Such foams are disclosed in U.S. Patenr5,550,167 issued to Des Marais et 
al. on August 27, 1996, which is hereby incorporated herein by reference. 
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The Fluid Acquisition/Distribution Components 

The fluid acquisition/distribution components may comprise similar materials as 
the acquisition component, with more distributive characteristics. Since discharged 
aqueous body fluid, e.g., urine, frequently discharge in gushes, the 
5 acquisition/distribution component must be able to quickly acquire and must also 
preferably transport fluid, e.g., by wicking or other mechanisms, from the point of 
initial fluid contact to other parts of the acquisition /distribution component for 
eventual absorption into the adjacent fluid storage/redistribution component Such 
materials are preferably polymeric foam materials having a greater degree , of 
10 distributive capacity such that body exudates may more efficiently be transported 
from the acquisition zone to the storage components of the absorbent core. 

Absorbent materials comprising the fluid acquisition/distribution component of 
the articles herein will preferably be suitably effective at transporting absorbed liquid 
t§ from one part or region of the acquisition/distribution component to another. Such 

lg| 15 liquid transport will frequently arise by virtue of the propensity of the 

p acquisition/distribution component absorbent material to wick liquid through its 

structure. Accordingly, one measure of the fluid distribution effectiveness of the 



3 absorbent material used to form the acquisition/distribution component relates to the 

tt 
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ability of such absorbent material to vertically wick synthetic urine. 
H 20 Vertical wicking effectiveness can be measured and quantified in a number of 

M ways, but one typical indicator of vertical wicking performance is the height to which 

^ a vertically positioned test strip of absorbent material will wick synthetic urine from a 

reservoir within a specified period of time. For purposes of the present invention, 
^ this height, termed the Vertical Wicking Height, is determined by the procedure 

25 described in the aforementioned Young et al '345 patent. The fluid 
acquisition/distribution component of the articles herein will preferably be formed 
from absorbent material which exhibits a 30-minute Vertical Wicking Height of at 
least about 5 cm. More preferably, the fluid acquisition/distribution component will 
comprise absorbent material which has a 30-minute Vertical Wicking Height of at 
30 least about 10 cm, and most preferably the absorbent material which exhibits a 
Vertical Wicking Height of 25 cm. 

Any porous absorbent material which will imbibe and partition aqueous body 
fluids to the extent set forth hereinbefore in terms of Fluid Acquisition Rate and 
preferably Vertical Wicking Height may be utilized as, or as part o£ the fluid 
35 acquisition/distribution component of the absorbent articles disclosed herein. 
Frequently such absorbent material can be foam-based and/or fiber-based in nature. 
A preferred embodiment utilizes an open-celled absorbent polymeric foam 





material that, in addition to functioning as an acquisition/distribution component in an 
absorbent core, has improved desorption properties to allow other core components 



5 useful in or as the fluid acquisition/distribution component are those which have a 
pore volume of from about 2 to 100 ml/g, a capillary suction specific surface area of 
from about 0.2 to 1 n^/g; a cell size of from about 10 to 300 microns and a density 
of from about 0.01 to 0.5 g/cm^, provided valued for these parameters are selected 
so that the absorbent foams exceed the aforementioned Vertical Wicking Rate 

10 minimum. The concepts of foam flexibility, hydrophilicity, pore volume, capillary 
suction, specific surface area, cell size, and density as relate to the present invention 
are described in greater detail in the aforementioned Young et al. '345 patent. Open- 
celled absorbent polymeric foam materials suitable for use as acquisition/distribution 
components in the present invention are described in the aforementioned Stone et al. 

15 '179 patent. 

Other types of non-woven structures suitable for use as the fluid 
acquisition/distribution component include structures such as surfactant-treated 
bonded carded webs, webs of melt blown synthetic macrofibers or microfibers, pulp 
coformed webs, staple fiber coformed webs and the like. If non-woven fibrous 
20 absorbent structures are utilized in the present invention, such webs are preferably 
constructed essentially from hydrophilic chemically stiffened cellulosic fibers. Such 
cellulosic fibers are typically wood pulp fibers which have been stiffened with an 
intrafiber chemical stiffening agent and otherwise processed so they are formed into a 
twisted, curled configuration, as fully taught in the aforementioned Lash and Young 



25 et al. '345 patents, as well as the Seger TO&patent appl ic ation . 
The Fluid Storage/Redistribution Components 

An absorbent core suitable for use with the present invention comprises at least 
one, and preferable two, distinct fluid storage/redistribution core components. The 
fluid storage/redistribution core components act to store body exudates away from 

30 the wearers body so as to leave the wearer with a feeling of dryness and to prevent 
leakage. The storage/redistribution core components are maintained in fluid 
communication with the acquisition or acquisition/distribution layers) such that urine 
or other aqueous body fluids present in the acquisition/distribution component can be 
desorbed, being absorbed by the fluid storage/redistribution component(s). 

35 Fibrous nonwoven materials as described above, particularly when combined 

with particulates of substantially water insoluble, absorbent hydrogel-forming 
polymer materials, may be useful as the fluid storage/redistribution component(s). 



having higher absorption, pressures than the desorption pressure of the 
acquisition/distribution foam to partition away fluid. In particular, absorbent foams 
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Particularly useful are nonwove^ materials containing absorbent gelling materials 
such as disclosed in U.S. Patent. 5,06 1,259 to Goldman et. al, issued October 29, 
1991, U.S. Pate nt 4,654,039 to Brandt et al., issued March 31, 1987 (reissued April 
19, 1988 as Re. 32,649), U.S. Pate nt 4,666,983 to Tsubaldmoto et al., issued May 
19, 1987, and «A-*ateat 4,625,001 to Tsubakimoto et al., issued November 25, 
1986, all of which are hereby incorporated herein by reference; absorbent 
macrostructures made from these absorbent gelling materials such as those disclosed 
in ifrSr Pat e n t 5,102,597 to Roe et al., issued April 7, 1992, and - U.S. P at ent 
5,324,561 to Rezai et al., issued June 23, 1994, both of which are hereby 
incorporated herein by reference; absorbent gelling materials laminated between two 
tissue layers such as those disclosed in y^Patent 4,260,443 to Lindsay et al., issued 
April 7, 1981, UlSrPatent 4,467,012 to Pedersen et al, issued August 21, 1984, 
TTSTPatent 4,715,918 to Lang, issued December 29, 1987; ttSrPateat 4,773,903 to 
Weisman et at, issued September 27, 1988; U£rPatenM,85 1,069 to Packard et al., 
issued July 25, 1989; UrS^EatentJ,923,454, to Seymour et al., issued May 8, 1990; 
trarPat eul 4,95 0^64-to Osborn, issued August 21, 1990; USTPatent-47994^37 to 
Bernardin, issued February 19, 1991; U37-PateTir5#e9£50-to Bernardin, issued 
April 23, 1991; U.S. Paien t-5,009,653 to Osborn, issued April 23, 1991; tTSrPatent 
5,128,082 to Makoui, July 7, 1992; l*5rPat5nt5, 149,335 to KeUenberger et al., 
issued September 22, 1992; and USTPatenTS, 1 76,668 to Bernardin, issued January 
1993, all of which are hereby incorporated herein by reference 

A preferred fluid storage/redistribution component of the absorbent core 
comprises cohesive sheets made from particulates of substantially water insoluble, 
absorbent hydrogel-forming polymer materials. Sheets may be made by layering 
predetermined amounts of the hydrogel-forming materials with cross-linking agents 
* and curing. A preferred material of this type is disclosed in commonly assigned U.S. 
r^at^No. 5,324,561 to Rezai et al., issued June 28, 1994, which is hereby 
incorporated herein by reference. 

The most preferred fluid storage/redistribution component materials comprise 
30 collapsible polymeric foam materials that, upon contact with aqueous fluids (in 
particular aqueous body fluids such as urine), may expand and absorb these fluids. 
These absorbent polymeric foam materials comprise a hydrophilic, flexible, nonionic 
polymeric foam structure of interconnected open-cells as disclosed in U.S. Patent 1 
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^ -y S£83,2Q?- issucd t o Dyer et al. o n issued Fobruaiy 7, 1995, and oopcnding S , N, 
Ai> na/M i g Mrt *rtHfi»H Ahcirtwwi % A qnmrufi Fl u ids Mnifr Frnm TTigh * 

I nternal Ph as e Emulsions Having Very Iligh W n t ei -lu-OU Ratios, by DebMaitt ts-et-. 
a\ , filed Nnv e mhPir ?9, 1 995, hnth nf virhirh n r o h r r r by i^^q inrat^ fry referent 
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Other suitable polymeric absorbent foam materials, material characteristics, and 
characterizing tests are disclosed and taught in the aforementioned Young et al. '345 
patent. 

Polymeric foams materials suitable for use as a storage/redistribution 
5 component in an article of the present invention should have high capillary absorption V 
pressures, also known as capillary suction, to effectively desorb adjacent acquisition / 
and acquisition/distribution components. Capillary absorption pressures can bp 
measured using a vertical wicking absorbent capacity test as described in detail in the 
TEST METHODS section of the aforementioned Dyer et al. '207 patent. Data from> 
10 the vertical wicking absorbent capacity test provides the curve from which the/ 
capillary absorption pressure is determined. Preferred absorbent foams for use in am 
article of the present invention have capillary absorption pressures of from about 3 to( 
about 20 cm. Particularly preferred absorbent foams have capillary absorpti- 



syres of from about 3 to about IS cm. 
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|8 15 ^/The collapsible polymeric foam storage/redistribution component may utilize 

^ low density (when expanded) absorbent foams. For a given expanded thickness, these 

p k lower density foams are thinner in their collapsed state than prior absorbent HIPE 

foams. These lower density foams more efficiently utilize the available polymer, 
j material and as a result provide an economically attractive means for achieving 

P 20 thinner absorbent cores for absorbent articles such as diapers, pull-up training pants, 

L adult incontinence pads or briefs, sanitary napkins, and the like. This is achieved 

v H while retaining desired capillary absorption pressures, dryness, and mechanical 

properties. 

The Method and Apparatus for Making Shaped Absorbent Cores 
25 £>^qSA preferred method of making the shaped ab^rbent core suitable for use with 
; the pres 



a the present invention is now described with reference to FIGs. 14-19. FIG. 14 
h — schematically shows a representative apparatus 70 suitable for accomplishing the 
method of forming the absorbent core components of the preferred embodiment of 
the present invention as depicted in FIG. 1. The method depicted in FIG. 14 and 
30 described in detail below can be/easily modified to produce absorbent cores 
comprising different combination/ and placement of absorbent members, such as 
those depicted in FIGs. 12 and 13. Representative modifications are shown 
schematically in FIG, IS and, unless otherwise disclosed, can be understood with 
reference to the description of the method of FIG. 14 since like numerals identify like 
35 elements. The methodr is not limited to nonwoven web materials or absorbent 
polymeric foam materials, but is suitable for use with any generally absorbent 
material formed into webs, either nonwoven or woven, fibrous or polymeric, as 
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known in the art that may be supplied on rollstock and have suffid^nflntegrity to be 
processed by the method disclosed. 

A first relatively narrow rectilinear web 81 is unwptffui from a supply roll 71. 
Web 81 has a width generally corresponding to widjh'SJ of the generally rectilinear 
center section S0 9 as shown in FIGs 1, 3, 9 apcrfo. Web 81 comprises a material 
suitable for use as an acquisition/distribution^yer 52 of the preferred embodiment as 
■ shown in FIGs. 9 and 10. Web 81 is gujtfra through entry point 100 onto a conveyor 
102 where it is positioned for furtherprocessing as described below. 

In a preferred embodimept^second and third relatively narrow rectilinear webs 
^10 82 and 83, comprised of a material suitable for acquisition/distribution or 
j)T storage/redistribution o^aqueous fluid, are unwound from supply rolls and 73, 
respectively. Webs 81 and 83 correspond to storage/redistribution layers32*of FIGs. 
9 and 10 and iray have a width generally corresponding to width 53 of the center 
section 50 W&s 82 and 83 are guided through entry point 100 onto a conveyor 102 
15 where the/are positioned in layers upon web 81 for further processing as described 
helow^ 

A relatively wide' continuous rectilinear web 84 of absorbent material having a 
longitudinal axis and lateral sides is unwound from a supply roll 74. In a preferred 
embodiment, web 84 is suitable for use as a storage/redistribution member of the 
20 absorbent core 10, and is of a width suitable for forming into the front panel 20 and 
back panel 30 sho\Vn in FIGs. 1, 3, 9 and 10. The lateral sides of web 84 generally 
correspond to the/sides 23 and 33 depicted in FIG. 1 1 . 

Web 84 is guided from roll 74 to a notching apparatus 90. Notching apparatus 
90 preferably comprises two nip rollers 91 and 92 through which web 84 is fed. As 
25 web 84 is fed through nip 93 of rollers 91 and 92, cutting blades (not shown) on 
roller 91 notch out substantially arcuate portions from opposing sides of web 84 so 
that as web 84 leaves the notching apparatus 90, it appears as shown in FIG. 16. 
FIG. 16 shows the continuous rectilinear web 84 with substantially arcuate notches 
120 at spaced intervals 121 corresponding to the placement of the cutting blades on 
30 roller 91, shown in FIG. 14. 

The continuous rectilinear web 84, notched as shown in FIG. 16, is next fed 
into a first slip and cut assembly 95 for making cuts transverse to the longitudinal 
axis that sever the rectilinear web 84 into discrete sections 85, and to separate the 
discrete sections as shown in FIG. 17. Web 84 is guided onto rotating drum 96 that 
35 serves as a platen. Once in contact with the surface of rotating drum 96, and prior to 
being cut into discrete sections, web 84 is moving at a speed less than that of the 
surface of the drum and slips relative to the surface of the drum 96 under light 
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vacuum applied through perforations in the surface of the drum. Once web 84 is cut 
into discrete sections 85, a somewhat higher vacuum is applied so that severed 
sections 85 remain in contact with the rotating drum 96, m ving at the same speed as 
the surface of the drum in a spaced apart relationship. Cutting roller 97 rotates in 
concert with rotating drum 96, the diameter of cutting roller 97 being such that a 
cutting blade 98 attached to cutting roller 97 severs rectilinear web 84 at the spaced 
intervals 121 of FIG. 16, forming the discrete sections 85. As shown in FIG. 17, the 
discrete sections 85 can best be described as generally rectangular in shape with 
notched corners 40, corresponding to the notches 40 of FIG. 1 1 . 

The rotating drum 96 is positioned such that upon rotation, discrete sections 85 
are brought into contact with layer 83 moving upon conveyor 102. The vacuum 
arrangement in rotating drum 96 is such that at the position of contact with layer 83, 
discrete section 85 is released from rotating drum 96 and continues to be carried 
upon layer 83 by conveyor 102. The linear velocity of conveyor 102 is generally 
equal to the tangential linear velocity of rotating drum 96, so discrete sections 85 are 
deposited in a spaced relationship onto layer 83, as depicted in FIG. 18. 

FIG. 18 shows in plan view the material being carried by conveyor 102 at, for 
example, point 103 in FIG. 14. Layer 83, and layers 82 and 81 below (not shown), 
form continuous rectilinear webs under discrete sections 85 laying in a spaced apart 
relationship. Discrete sections 85 are spaced apart at spaced intervals 130, 
corresponding generally with the distance between transverse centerlines 131 of 
adjacent discrete sections 85. 

The material \being carried on conveyor 102 is fed into a second slip and cut 
assembly 150 for n aking transverse cuts severing all the layers of material. Cutting 
roller 152 has a < iameter corresponding generally to the distance between the 
transverse centerlines 131 of discrete sections 85 as shown in FIG. 18. Roller 151 
serves as a platen fo r a cutting blade 153 attached to cutting roller 152. Cutting blade 
153 completely sevjers the layers at or near transverse centerlines 131 of discrete 
exiting the second slip and cut assembly 150, the absorbent 
brmed into the individual absorbent cores 10 of the present 
invention. Various tnown methods may be used to separate the individual absorbent 
cores 10, such as qy varying the relative speeds of conveyors 102 and 160. The 
cores 10 are carried by conveyor 160 for further processing into 
necessary, and appear on conveyor 160 in plan view as shown in 



sections 85. Upon 
material has been 



35 



individual absorbent 
absorbent articles, if 
FIG. 19. 

As shown in fclG. 19, 



it is not necessary for the length of front panel 20 



measured from outer front e nd 21 to inner front end 22 to equal th length of the 
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back panel 30 measured/from its outer back end 31 to its inner back end 32. The 
position of the layered material on conveyor 102 in relation to the second slip and cut 
assembly 150 determines the relative lengths of front panel 20 and back panel 30. In 
a preferred embodiment of the present invention the back panel 30 is longer than the 
front panel 20 as depicted in FIG. 19. Such a configuration lends itself to a better fit 
when the absorbent core 10 is used in a disposable diaper. 

As shown in FIGj£ 14 and 15, the length of interval 130 may be varied to 
produce the desired length of center section 50. It is desirable to be able to vary the 
length of center section 50 of an absorbent core 10 for use in disposable diapers to 
accommodate the difference in sizes of children or adultyising such diapers. 

FIG. IS shows an embodiment of a method ajra apparatus as it may be to 
produce the core depicted in FIG. 5. Rather than«Jffurd relatively narrow rectilinear 
web 83, unwound from supply roll 73, relatjwjt narrow rectilinear web 86 is 
unwound from supply roll 76. Web 86 is then glided to form a top layer of absorbent 
material on conveyor 102. The method crainues as disclosed above to form the 
absorbent core depicted in FIG. 5. f 

FIG. IS shows a representative method for forming the absorbent core 10 as 
depicted in FIG. 13. In this embodiment, 4ft additional relatively wide continuous 
rectilinear web 87 of absorbent material jftving a longitudinal axis and lateral sides is 
unwound from a supply roll 77 an44fr$uided into contact and alignment with web 84 
prior to entry into notcher 90. Mfebs 84 and 87 may be adhered together by known 
methods to facilitate proper alignment throughout the remainder of the process, 
particularly after being professed by slip and cut assembly 95. 

The method disclosed provides a number of significant benefits. For example, 
the method generates significantly less scrap than would a typical method of forming 
a one-piece shaped absorbent core. Also, the method provides for efficient supplying 
of webs of absorbent materials from rollstock, especially foam, from which the panels 
and rectilinear strips are made. One advantage of such a process is a longer web roll 
life. For example, the narrower webs of absorbent material used to make the 
rectilinear strips can be spool wound for significantly longer roll life. A third benefit 
of the method disclosed is greater control over certain processing variables, such as 
placement of core components in proper operating relationship . For example, 
because the wider web of absorbent material is notched and severed at the point the 
front and back panels are made, it is significantly easier to register the 
notched/severed panels in the appropriate relationship with the narrower rectilinear 
strip(s) to make the composite absorbent core. 

While particular embodiments of the present invention hav been illustrated and 



28 



described, it would be obvious to those skilled in the art that various other changes 
and modification can be made without departing from the spirit and scope of the 
present invention. The foregoing is therefore intended to cover in the appended 
claims all such changes and modifications that are within the scope of the present 
invention. 



WHAT IS CLAIMED IS: 



